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Abstract  
 
The excessive use of resources leads to increase the production costs and wasted materials. It 
also resulted in a decrease in the level of the company’s production  efficiency. However, it is not easy to 
identify the problem of waste. Small batik industry in Magetan city which is famous for Batik Tulis Pring 
Sedapur pattern is also one of the business which is until now still looking for the inefficiency of the produ ction 
process so that the daily output is less than optimal. Therefore, the interviews are conducted repeatedly to the 
expert to  identify the cause’s problem of the daily output unpredictability. The result of these interviews will be 
an input to be used for data processing of AHP model. The criteria for the decision-making to choose the 
alternatives include: time, cost, and output. While the proposed alternative is the addition of the labour pattern 
and the manufacture of the clothesline. The result of qualitative and quantitative data processing and 
consistency test show that the procurement of the clothesline can increase the efficiency of space and daily 
output.. 
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1. Background of Study 
Efficiency is an improvement seen as an attempt to reduce the resource 
consumption. The efficiency in production is also one of the main needs to achieve 
more advanced industry (J. Dahmus, 2004). Because by doing the efficiency can 
reduce cost, waste material and also can improve the product quality.  
All good manufacturing and service activities want to run an efficient 
process. Unfortunately, the efficiency cannot be easily applied. Because in the 
reality there are many factors that contribute to the difficulty of realizing an efficient 
production process. This difficulties include material efficiency (as there are many 
external and internal actors), and the low level of knowledge and information on 
the efficiency itself (Shahbazi et.al, 2017). 
Batik of Small and Medium Enterprises (IKM) is one of the manufacturing 
business that cannot be separated from the problem especially in the production 
process (Nurainun et.al, 2008; Sutari  et.al, 2015; Nurhaida et.al, 2015; Margried, 
2015; Rangkuti et.al, 2015; Anugraha, 2015; Apriliana, 2016a&b). Where the 
resources are used quite a lot, and still far from the efficient. Therefore, it is 
necessary to make the efforts to improve the efficiency as an effort to improve the 
production of batik tulis process.  
 
2. Research Purpose 
The number of problem that occur in IKM batik tulis, and has a lot of 
research that solve the problem, but it could be the problem raised is not an 
urgent problem to be solved. So, in this research will identify the problems by 
involving the expert on IKM batik tulis Pring Sedapur which aims to improve the 
production efficiency in order to increase the daily output.  
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3. Literature Review 
a. Efficiency 
Efficiency is often assumed as the ratio of output to total inputs, expressed 
by the formula (Juntao & Mishima, 2017): 
r = 
P
C
  (1) 
where P =  the number of useful outputs (products), generated per sum of 
cost (C) of absorbed resources. 
  
b. Resources 
The resource according to Roubellat (2008) is a technique or man needed 
to accomplish a limited number of tasks and the capacity is constant.  
There are several types of resources that are resources that can be 
updated and cannot be updated. The renewable resources is if their availability 
will remain with the sane quantity. Such as man, machine, place or space, 
equipment in general and so on, occasionally used for one or more tasks, with 
limited quantities that can be used at any time.  
While a non-renewable resource such as raw materials, budget, etc. 
which are consumed globally or accumulated over period of time.  
 
c. Delphi Method 
The Delphi Method is a consensus method by interviewing the experts, 
where each expert does not meet directly to make the decisions or frameworks. 
The use of the Delphi method is performed at least twice rounds of questionnaires 
or interviews. The experts are given the opportunity to respond to the results of 
the questionnaire or interview on each round. They are asked to respond to the 
answers from the other experts involved, or even revise their answers. The 
process is done gradually until it leads to the nearest consensus (Fletcher, 2014). 
The advantages of using this Delphi method in research are able to collect the 
opinion from the experts, which are then collected in their presence (Helmer, 1963 
quoted by Hambach et.al, 2017). 
 
d. Analytical Hierarchy Process (AHP) 
AHP is a decision-making model whose input is a human perception. AHP, 
using qualitative input (based on the human thinking) is considered “Expert”. The 
criterion of “expert” does not mean only involving people who are genius, smart, 
hold doctoral even professor, but people who understand very well about the 
problems being observed, and also feel the impact of the problems and have an 
interest in that problem (Brodjonegoro, 1992). 
 
4. Research Position 
The research on batik industry has been done a lot lately. The research is 
done by looking at the problems that occur in the location.  However, these 
problems may not be the main issues to be solved. The table below shows some 
of the previous research and proposed research positions.  
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Table 1. Body of Knowledge research and research proposals 
 
Researcher 
Publication 
Years 
Purpose of Research 
Nurainun, 
et.al 
2008 Making SWOT analysis on Batik Industry 
Sutari, et.al 2015 Discusses the level of fatigue on Batik 
craftsman who still use the traditional tools.  
Nurhaida, 
et.al 
2015 Introduces the approach to detect the 
harmony of Batik patterns using SHIFT 
Margried 2015 Creating a batik community to stay 
sustainable, and introducing batik software to 
change the pattern of batik from manual 
digital.  
Rangkuti, 
et.al 
2015 The use of Treeval trees, the function and 
Fuzzy Neural Network (FNN) to detect the 
similarity characteristics of batik patterns that 
are difficult to identify.  
Anugraha 2015 Create an ergonomic stamped Batik 
workbench without losing originality 
Apriliana 2016a&b Creating design, tables and chairs drawing 
pattern of batik tulis Pring Sedapur  
 
This Research: 
 
Apriliana 2017 Identify the urgent problems to find the solution 
and to make production process more efficient 
(the integration of qualitative and quantitative 
data) 
 
 
5. Result of Interviews with the Experts 
Based on the results of repeated interviews, it is found that they often 
cannot produce the optimal output because the amount of the energy to create a 
little pattern, and the difficulty of getting the pattern creator force. That’s because 
every creator must have the soul of art, for pattern need and the beautiful result is 
fact, manpower is widely available but not many of them have an artistic soul.  
The researcher also get the information that the weather factor also 
affects the output, because the process of drying required the temperature and 
enough sunlight. If the weather conditions is rain, cold air, then the drying process 
will be longer and even consuming more space.  
 
6. The criteria selection and the alternative problem solutions  
Problems to be lifted and sought the solution in this research is related to 
the increase of production efficiency. The alternative which we have obtained from 
the interviews and supporting journals are:   
(1) Increase the number of workers (labours) 
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(2) Clothes for indoor 
 
While the criteria that we catch from the results of interviews in the field to 
be taken into consideration of problem solving are: 
(1) Time. In a sense does not take a long time to be realized  
(2) Cost. The chosen alternative does not cost a lot to be realized.  
(3) Output. With the solution later, the worker productivity and tool work more 
optimal, so that the daily output increase.  
 
Because the issues raised are still relatively small, then for the data 
processing done by manual calculations, following the guidelines on the book by 
Hamdy A. Taha (2007) and Bustanul Arifin Noer (2010), about the application of 
AHP model for the alternative selection.  
 
The problem decision structure above will be shown in the figure below:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Picture 1. Decision Structure of Increased Production Efficiency 
 
 
7. Analysis and Data Processing 
The alternatives chosen should be considered on the basis of their ability 
to meet the specified criteria. The next step is to do the paired analysis to 
determine the priority. Pairwise analysis done by comparing the level of interest, 
both criteria by criteria, and also the alternative to the alternative, and give a score 
(value) of 1 to 9 (likert scale). The solution of the above problem-solving 
determinations is done up to several steps, until an alternatives are founds to 
meet the criteria.  
 
 
 
 
 
 
The improvement of 
production efficiency 
Time Cost Output 
Labor Clothing 
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Table 2. The matrix of the comparison in pairs between the criteria  
Criteria Time (W) Cost (B) Output (O) 
Time (W) 1 3 1/5 
Cost (B) 1/3 1 1/5 
Output (O) 5 5 1 
Number of 
Column Values 
19/3 9 7/5 
 
Table 3. The matrix comparison in pairs of time criteria against alternatives  
Time Labour (TK) Sun-dried (J) 
 Labour (TK) 1 1/3 
Sun-dried (J) 3 1 
Number of Column 4 1,333 
 
Table 4. Matrix Comparison in pairs of cost criteria against alternatives  
Cost Labour (TK) Sun-dried (J) 
 Labour (TK) 1 1/5 
Sun-dried (J) 5 1 
Number of Column 6 1,200 
 
 
 
 
 
Table 7. Matrix comparison in pairs of Output against alternatives 
Output Labour (TK) Sun-dried (J) 
 Labour (TK) 1 1/5 
Sun-dried (J) 5 1 
Number of Column 6 1,200 
 
The result of matrix normalization in pairs between the criteria can be 
concluded that Batik craftsman want to find the solution which can increase the 
output, which has the highest weight of 68.6%. However, the weighted results do 
not provide consistent results (where the value of CR = 0.361). While the 
requirement of inconsistency received is CR Valued <0.1.  
Therefore, it is necessary to re-estimate the elements in order to obtain a 
better consistency value.   
 
Table 8. Re-estimate comparison matrix between the criteria 
Criteria Time (W) Cost (B) Output (O) 
Time (W) 1 ½ 1/5 
Cost (B) 2 1 1/2 
Output (O) 5 2 1 
Number of 
value column 
8 7/2 17/10 
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Table 9. Normalization of Matrix among criteria 
Criteria W B O 
Number 
of Rows 
Relative 
weight 
Time (W) 0,125 0,143 0,118 0,386 0,129 
Cost  (B) 0,250 0,286 0,294 0,830 0,277 
Output (O) 0,625 0,571 0,588 1,785 0,595 
Number of 
Value Column 
1 1 1 3 1 
 
Then tested consistency like the above process. 
𝑤1    = 0,129           𝑤2    = 0,277          𝑤3    = 0,595 
𝐴𝑤 =  
1 3
1
5
1
3
1
1
5
5 5 1
  
0,129
0,277
0,595
 =  
0,386
0,831
1,791
  
 
So it can be searched for NMAX value:  
nmax = 0,386 + 0,831 + 1,791 = 3,007 
 
That’s why, n = 3, then it can be searched  
- Consistency Index (CI)  
CI = 
𝑛𝑚𝑎𝑥 −𝑛
𝑛−1
 = 
3,007−3
3−1
 = 0,004 
 
- Random consistency Index (RI) 
RI = 
1.98(𝑛−2)
𝑛
 = 
1.98 (3−2)
3
 = 0,66 
 
- Consistency Ratio (CR) 
CR = 
𝐶𝐼
𝑅𝐼
=
0,004
0,66
= 0,00606 
        Because the value CR < 0,1, so the inconsistency  level from the received 
criteria.   
Recapitulation of the calculation results  
Table 10. Recapitulation of all the calculation results 
Criteria  Time Cost Output 
Alternatives 0,129 0,277 0,595 
Labour 0,250 0,167 0,167 
Sun-dried 0,750 0,833 0,833 
 
Expectation value (Noer, 2010) : 
 
 
  
Substitution in form, and found: 
Labour = 0,250 (0,129) + 0,167 (0,277) + 0,167 (0,595) = 0,177 
Sun-dried = 0,750 (0,129) + 0,833 (0,277) + 0,833 (0,595) = 0,823 
 
Expectation = 𝑋𝑖 × 𝑃𝑖 
 
(2) 
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Table 11. Expectation Value for every alternative 
Criteria  time Cost Output 
Weight 
Alternative 0,129 0,277 0,595 
Labour 0,250 0,167 0,167 0,177 
Sun-dried 0,750 0,833 0,833 0,823 
 
8. Summary 
The observation result done by the interview and the data processing, got 
the result that to improve the efficiency of location (space) which used to dry Batik 
cloth and pattern colour, especially at the time of rainy season which need longer 
time to dry the cloth, then selected an alternative procurement of batik clothesline 
so that the daily output increased from the previous rainy season.  
 
9. Next Planning  
In this research, the problem identification is done by collecting the 
information from the experts and calculation (integration of qualitative and 
quantitative data). Son it will try to identify the problems by performing the system 
simulation of work station which have a problem, and will be discussed in the 
subsequent research.  
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